In vivo regulation of GLUT2 mRNA in sea bass (Dicentrarchus labrax) in response to acute and chronic hypoxia.
The expression and regulation of sodium-independent glucose transporter (GLUT)-2, in relation to hypoxia has not yet been explored in fish or other vertebrates. In this study, the complete open-reading frame for sea bass GLUT2 was isolated and deposited in the GenBank. The predicted 12 transmembrane domains of the protein (508 amino acids) are presented. A phylogenetic tree was constructed on GLUT2 sequences of sea bass and those of other teleost, amphibian, avian, and mammalian species. We also analyzed acute and chronic hypoxia-induced changes in the expression of hepatic GLUT2 mRNA, using one-tube, two-temperature, real-time RT-PCR with which gene expression can be absolutely quantified by the standard curve method. The number of GLUT2 mRNA copies was significantly increased in response to both acute (1.9 mg/L, dissolved oxygen for 4 h) and chronic (4.3 mg/L, DO for 15 days) hypoxia conditions. The hypoxia-related changes in GLUT2 mRNA copy number support the view that GLUT2 is involved in the adaptation response to hypoxia in sea bass, a marine hypoxia-sensitive species. We realize that the GLUT2 mRNA levels in our study do not measure the physiological effects produced by the protein. Thus, we can only speculate that, under hypoxic conditions, GLUT2 probably functions to allow the glucose produced from liver glycogen to leave the hepatocytes.